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(57) Abstract 

11,15-O-Dialkylprostaglandin E derivatives 
represented by general formula (I) and nontoxic salts or 
cyclodextrin clathrates thereof. In said formula each 
symbol has the meaning as defined in the specification. 
The compounds of general formula (I) bind selectively to 
the receptor of subtype EP 3 , among PGE 2 receptors. 
Thus, they are useful in preventing and/or treating hepatic 
diseases, renal diseases, pancreatitis, myocardial infarct, 
etc. 
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bT40*f), ^tl^tl. EP1, EP2, EP3, E P 4 tft JinWS 
(Negishi M. et al, J. Lipid Mediators CeU Signalling, 12, 379-391(1995)) . 

pge 2 h ^(Dzmmm^mzibtzzrcisb, 

fls^wsamr ^< wsfcfcfffcofcisii. HKst( i )t^sns 1 1 , 15- 
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y^n7W^yTti$n-rt^Cl~l 0 7^M, C2-107 

n7MMil 1 ~3m<DC 1 -4 7MJK Cl~47J^^y> ADY 

S^S^To ) T^SnS 1 1. 1 5-0-i?7Jl/WnX5'^7>^ 

2) ^n^>©M5i^fe &=fctf 

15 

HK^ (I) R 1 * R 2 43ctr/R3^(7)C 1 ~4 7JWHt«, 

— JR£ (Of, R3^©Cl~47;!/n + ySi}l ;* h*~>, ih^>, 

-H»5£ ( I ) R 3 f*fe«R 3 ^SttC 1-10 TJl*)lM£fc. * 

x^;k 7°otjK y^;K ^>^;k ^->;k ^y^;K -t^^)W 

—WGS. (I) R 3 4^SfeHR 3 »tC 2-10 7JV^JHitt, 

3 



WO 98/34916 



PCT/JP98/00544 



-«35 ( i ) "f, r 3 fSfcteR 3 tfsfr-r c 2~io r;^-;i/*itt, 
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lS^U7h^77^- il^D7h^77>f- SSHtt^^A^DT 

^tcJ;0Sa3i*r*^<h^T*5, flJAfcf, 5fc (VI) T^StlSMffl^-e 
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15 SEP 3 3Wfc3*<tt£U fiUflT*. 

h (Sugimoto) e><£>7j&[J. Biol. Chem., 2£7, 6463-6466(1992)] \Z 
20 iptfT* 7'n^>''fHH:7 , ^-t7*H7' (7WEP1, E P 2, EP 
3a, EP4) ^n^WLfcCHOlfi^lSL, Wm$h£Ltz 0 

mUL'Tzmm^ (0.5mg/ml) , 3 H -PGE 2 ^tSKJ^m (2 0 0 
til) SiltmriO^-hLfc. S«»A-y7 7" (3 ml) 
TffiLU «£ET!R9l5ilLT3B^bfc 3 H-PGE2®^9X7-r;^*- 
25 (GF/B) l:h7 77b, Ig^tt^tt^^v^^-^-T^t/co 
K d ilt B max Scatchard plots rt* ^jfc&fcCAnn. N.Y. Acad. Sci., 
51. 660(1949)] . ##SW*S'&tt3a*JS (2.5 /iM) ©MPGE 2 0#ft"f 
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11 a, 15a-y^h^/-9-^y^D7^-5Z, 13E-5?X>« 



T;b^>#H^T, 3k#U£PGE 2 (9 0 0mg) ©7th^h'JJP (2 
0ml) mmzmitM (2.36 g) &1l&BV4£*?-JV (6 40»1) SrJP^., 

1 3i$iffltM3J:tf2 1 ^ra^ic^-n^n, m\M d.oo g) 

fecttXS'i'^^^ (6 40 /1 1) SUP A, £#3 7B$MJJt#Lfc. EJSJ8»e 

;W TftSSU TqE*Wfc*fcWT*«»fc£4» (8 12mg) 
T L C : R f 0.67 (a.^> : gfc$X^;P= 1 : 1 ) . 
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11a, 1 5 a-V* 9 -t+V^DX^- 5 Z, 13E-J?X>R 
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OMe 
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OMe 



11a, 15a-y^h^-/-9-^V^nX^-5Z, 13E-yX> 
^^fjVXXf^ (##^J17?-a-fi£bfc ; 5 0 0mg) <7>X^/-;i/ (5m 
5 1) ftttfcU >S?A'^ 77- (50ml, pH7.4) 7* If HI 

XXx^-if (lml) 30^Wtfc, KJfc#&T&, 

SWftU pH4<hft5*TlN&&£Jra*.7 v Co K««e*WB6x^JVTfflaiU, 

io "TSMfls^* (3 l lmg) 

T L C : R f 0.19(^*1* > : Bt^X^;i/= 2:1,1 XB^K) ; 
N M R : 5 5.66(lH,dd,J=16,7.5Hz), 5.44(lH,dd,J=16,7.2Hz), 5.40 
(2H,m), 3.72(lH,m), 3.57(lH,m), 3.38(3H,s), 3.29(3H,s), 2.77UH, 
ddd,J=19, 7.1,1.0Hz), 2.58(lH,dt,J=ll,7.9Hz), 2.34(2H,t,J=7.4Hz), 2.50- 
15 2.00(6H,m), 1.78-1.08(10H,m),0.89(3H,t,J=6.5Hz)„ 

20 

3fW'll (a) 

11a, 15 a->>* h+y-9-t+77DXh- 1 3 E-X>H6 



WO 98/34916 



PCT7JP98/00544 




T L C : R f 0.20C\*U-> : Mx^;i/=2 : 1, 1% W&Q '. 
NMR (CDC1 3 ) : (5 5.65(lH,dd,J=16,7.6Hz,olefin), 5.45(lH,dd,J=16,7. 
5 4Hz,olefin), 3.71(lH,m), 3.55(lH,m) 3.38(3H,s,OMe), 3.28(3H,s,OMe), 
2.76(lH,dd,J=19,7.0Hz), 2.54(lH,dt,J=ll,7.8Hz), 2.33(2H,t,J=7.3Hz), 2.1 
8(lH,dd,J=19,8.4Hz), 2.00(lH,m), 1.80-1. 15(18H,m), 0.88(3H,t,J=6.4Hz) o 

mmmi Ql> 

10 11 a, 15a-^b^>-9-^V-16, 
5Z, 13E-5>X>B6 



15 T L C : R f 0.4OmWL3L^)V : A^it>=l : 1) ; 

NMR (CDCI3) : (5 5.62(lH,dd,J=16,7Hz), 5.57-5. 20(3H,m), 3.70(1H, 
m), 3.38(3H,s), 3.26(3H,s), 3.20(lH,m), 2.77(lH,dd,J=20,7Hz), 2.6K1H, 
dt,J=ll,8Hz), 2.52-2.00(8H,m), 1.70(2H,m), 1.40-1.06(6H,m), 1.00-0.77 
(9H,m)o 



1 1 a, 15a h*is- 9 1 7 a-^fj^DX h- 5 Z, 
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1 3 E-z?X.>m 




OMeMe 



COOH 



5 T L C : R f 0.36(mStX.<?)l : A=H)->=1 : 1) ; 

NMR (CDC1 3 ) : <5 5.61(lH,dd,J=15,8Hz), 5.50-5.33(3H,m), 3.75-3.6 
3(2H,m), 3.36(3H,s), 3.30(3H,s), 2.77(lH,ddd,J=19,7,2Hz), 2.56(lH,dt, 
J=12,8Hz), 2.45-2.25(4H,m), 2.18-2.04(4H,m), 1.74-1.60(4H,m), 1.40-1. 
17(4H,m), 1.16-1.06(lH,m), 0.92-0.84(6H,m)o 

10 

11a, 1 5 a - h 9 - t=^V - 2 0 - ; X h - 5 Z , 13 



T L C : R f 0.14(^X^J1/ : A^1t>=l : 1) ; 

NMR (CDCI3) : 6 5.66(lH,dd,J=16,8Hz), 5.50-5.36(3H,m), 3.7H1H, 
m), 3.57(lH,qJ=7Hz), 3.38(3H,s), 3.30(3H,s), 2.77(1 H,ddd,J=19,7,lHz), 
20 2.58(lH,dt,J=12,8Hz), 2.40(lH,dU=14,8Hz), 2.36-2.26(3H,m), 2.20-2.0 
2(4H,m), 1.78-1.56(3H,m), 1.52-1.42(lH,m), 1.38-1. 22(4H,m), 0.90(3H, 
t,J=7Hz)„ 
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1 1 a, 15a -V* b*z/~ 9 -^V - 2 Z , 

1 3E-yX>|! 




T L C : R f O.WffiWtX^fr : ^U">=1 : 1) ; 

NMR (CDC1 3 ) : (5 5.67(lH,dd,J=16,8Hz), 5.50-5.36(3H,m), 3.7K1H, 
m), 3.59(lH,m), 3.38(3H,s), 3.30(3H,s), 2.77(1 H,ddd J=18,7,lHz), 2.57 
10 QH,dt,J=12,8Hz), 2.40(lH,dt,J=15,5Hz), 2.36-2.25(2H,m), 2.22-2.02(4H, 
m), 1.80-1. 56<4H,m), 1.52-1 .43(lH,m), 1.40-1.22(8H,m), 0.88(3H,t,J=7 
Hz). 



aaafrii (f) 

15 1 1 a, 1 5 a -i?* h=^>- 9 -ttV - 1 6 -7i/^>- 1 7, 18, 
19, 20-rh77Jl/ynXb-5Z, 13E-yI>t 




20 T L C : R f 0.17(^^-9- > : SKl^l : 1) ; 

NMR (CDCI3) : 5 7.32-7.24(2H,m), 6.97-6.85(3H,m), 5.85(lH,dd,J= 
15.4,7.4Hz), 5.62(lH,dd,J=15.4,6.2Hz), 5.45-5.28(2H,m), 4.10-3.92C3H, 
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m), 3.80-3.68(lH,m), 3.42(3H,s), 3.39(3H,s), 2.78(lH,ddd,J=18.8,7.4,l. 
2Hz), 2.69-2.55(1 H,m), 2.47-1. 99(6H,m), 2.27(2H,t ,J=6.8Hz), 1.70-1.55 
(2H,m)o 

5 ami (R) 

11a, 1 5 a-v7 7 -7i^- 18, 19, 

2 0-MJyjl^nXh-5Z, 13E-i?I>K 




10 

TLC ; R f 0.33(A^it> : BMfcX^P-l : 1) ; 

NMR (CDCI3) : <5 7.34-7. 12(5H,m), 5.67(lH,dd,J=15.8,7.4Hz), 5.50 
(lH,dd,J=15.8,7.4Hz), 5.50-5.30(2H,m), 3.71(lH,tdJ=8.2,7.0Hz), 3.63-3. 
53(lH,m), 3.38(3H,s), 3.31<3H,s), 2.83-1. 60(16H,m). 

15 

iiii (h> 

1 1 a, 1 5a-v^h^->-9j3-^DP^ , DXh-5Z, 13E-yI> 

m 




OMe 



T L C : R f 0.26(A^1t> : m&X.*)V=2 : 1) ; 

23 



WO 98/34916 



PCT/JP98/00544 



NMR (CDCI3) : d 5.61(lH,dd,J=15.4,8.0Hz), 5.50-5.32(3H,m), 3.98(1 
H,q,J=7.8Hz), 3.71-3.63(lH,m), 3.58-3.48(lH,m), 3.31(3H,s), 3.27(3H,s), 
2.36(2H,tJ=6.9Hz), 2.30-1. 20(18H,m), 0.88(3H,t,J=6.4Hz) o 

##^ 12 

(E) -2-?t*V-6-~»- (3d-Ihiry-l-^f^) -7- 
7>f-I^y->X-t'^n [3. 3. 0] *??>-3-Jr> 



yjVdynmmrf. (E) -2-:t=H}--6--»- (3a-kFo^y- 
l-^-^T--;W -7-7>f-bFn^>-yX-hy^D [3. 3. 0] 
■*>7$'>-3--*> (80mg) CDMtKDMF (1ml) \Z^mt± h U 9 A 
(2 6mg) , H^ftT- h5^;i/7>^E-^A (llmg) &J;£53^tX 

(6 0 n 1 ) fcija*., Sfit3 o^ra, 6 0t:Ti^M#bfe o s^JS 

TLC : R f 0.43 (A*1J-> : ffiftifjH2 : 1) . 
SMNfll 3 

11a, 15a-^Ih^y-9a-th*D^y-7"DX^-5Z, 13E- 




OEt 
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T)Vzt>9MfS.T, (E) - 2 -ttV- 6 -i/>- (3«-Ih^>-l 
-j$-2t--)V) -7-7>f-2a-Ih + y-/X-k , ^D [3. 3. 
5 0] *??>-3-Jr> (3 5mg) 0«h;i/X> (0.5ml) j£Jfc&-7 
8*0^ 3»U y^fV^7Jl/iZ^A/W F^K H (1.01 M, 13 0// 

i) £$jtu 3o«m ot:T2 o^rajt^Lfco %.femmzmai& 

10 fco 

(144mg) t^U^A t -7h=HM K (73mg) tf)M7Kh;i/X> 
(1.5ml) ^8 0^3 0^1^. S$I^Oti:W> ±flB 
©S^T#fcT;i/T r hH(Z)«7Kh;i/X> (0.5ml) MSITt, MT3 

7A^n7h^57^- (aw>-^x^;1/) Tffiiau T»»tfcffi*^r 

TLC : R f 0.44 (£pnaJv>W> : j**/— ;i/= 1:1). 

20 

11a, 15a-yXh^>-9-^77o77-5Z, 13E-yI>IS 
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COOH 



11a, 15a-^Xb^y-9«-kKn^>-ynX^-5Z, 13E 
-z?X.>m (30mg, ##^J3T^L^c ) (DT±h> (0.7ml) mm 

TLC : Rf 0.33 (^DO*^ : 19:1) ; 

N M R : 6 8.60(lH,br), 5.59(lH,dd J=16,7.1Hz), 5.49(lH,dd, 
J=16,6.9Hz), 5.38(2H,m), 3.67(5H,m), 3.34(lH,m), 2.75(lH,ddd, 
J=18,7.0,1.2Hz), 2.58(lH,dt,J=ll,7.7Hz), 2.47-1. 96(8H,m). 1.79-1.24 
(10H,m), 1.19(3H,t, J=7.0Hz), 1.18(3H,t,J=7.0Hz), 0.88(3H,t J=6.6Hz). 



3 o u g©e&j«£s^rtrr**8W 1 o otes&fc. 

• 1 1 a, 15a-^h+'>-9-^V^nX^-5Z, 13E-i?I> 



$ (3mg) ©x^y — ;M5S8!e 



1 0m 1 



1 0 Omg 



2 Omg 



1 Omg 



2 0 Omg 



5.0 g 
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5 




(I) 



R3«, C2~10 7J^-U>1, C2-107J1/ 

10 3r~U>m. 7xZJK 7iy*'X C 3~7v^P7;i/*;i/£fc«C 3~7 

->^nTji/^^^^r'>-r«^$nTv^c i~i or;i/^;vs, C2~i or 

□ TJ1/^S«, l~3fi©Cl~47M;K Cl~4 7;^^ AD^ 
15 l^ibt. ) Tonsil, 15-0-y7;WI/7DX^^7>v 

2. 11a, 1 5a-^h^>-9-t+77DX^-5Z, 13E-y 

20 

3. 11a, 15a-^Xh + y-9-W7DX^-5Z, 13E-V 

4. 11a, 15a-y7h^>-9-^77DXh-l 3E-I>|T 
25 $>3W*<Dttffl 1 «B*&<£><fcim 
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5. 11a, 15a-^h^-9-^V-16, 

5 6. 11a, 1 5 a-i?* 1 7 a-^WDX h- 

5 Z, 1 3 E-5?x>B6T*«l»*©ttHl|B*©ft:'&#Ic 

7. 11a, 15a-y7h + y-9-^V-2 0-;j^nXb-5Z, 
1 3 E-^X>«T»*a»#®ttH 

10 

8. 11a, 15a-y7h^y-9-^V-2 0-^fJK^DXh- 
5Z, 1 3 E-5?X>ttTf»*»*©«HlE«©fl:^«. 

9. 11a, 1 5 a-v 5 ^ b *~>- 9 -3"3r V - 1 6-7i;+y- 1 7 , 
15 18, 19, 2 0 -Th77^7'DX h- 5 Z , 1 3 E -S?X >^T*5lt^ 

omm 1 fB«c©^#Jo 

10. 11a, 1 5 «-y^ h^> - 9 - t=f V - 1 7 - 7x^V- 1 8 , 
19, 2 0-HJ/;K7nXh-5Z, 1 3 E -^I>iTJ*5»*©«B 1 

20 iea©^*. 

11. 1 1 a, 1 5 a-^ h*y-9 □Dy'DX h - 5 Z, ( 1 3 E 
- >?x>T?» 6ft3fc©f5B 1 IB*©^^. 
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1 2. 



-«5* (ID 




COOR 



r3« % ci-iotjwh, C2~i0 7jv^i/>i« c2~ior;i/ 

•>^7 n 7;^Jl/t+yTgiS tltli § C 1-1 0 7JP+M, C2-107 
DT;V^;VS«, l-3iflDCl-4 7M;K C1~47^3^X Any 

s^atts-fts (i) 




R 



(I) 



OR 2 
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1 3. 



-$5£ (XIV) 



OH 

° r1 or 2 




COOH 



(XIV) 



T^$n^^^#3^m^S«{C#T^i^#MiTS-^it (Ic) 



10 (5£f > T^TOfEWWfBt|W}i;^^^Tc ) 

14. »*OttH 1 twffi«©-jRSC ( I ) T^Sn* 1 1 . 15-0-i?7 

15 ^rrs»Jo 




